Retinoids and epidermal growth factor alter embryonic mouse palatal epithelial and mesenchymal cell differentiation in organ culture.
The mechanism by which retinoids (RA) induce cleft palate is not known. During normal palatogenesis, the medial epithelia of opposing palatal shelves cease DNA synthesis, come into contact, adhere, and undergo programmed cell death (PCD). In organ cultures of day 12 embryonic mouse palatal shelves, epidermal growth factor (EGF) blocks PCD, and DNA synthesis continues. In the present study, the effects of trans-RA, 13-cis-RA, EGF, and combinations of EGF and RA on surface morphology, DNA synthesis, and cellular ultrastructure are determined for CD-1 embryonic mouse palatal shelves cultured on day 12 of gestation. DNA synthesis in the medial cells was sustained and PCD was blocked by EGF, trans-RA, and 13-cis-RA. Exposure to trans-RA, but not to 1-cis-RA, induced the medial epithelia to undergo hyperplasia, and addition of EGF enhanced the effect. In the presence of RA, particularly trans-RA, medial epithelial cells acquired nasal cell characteristics, and EGF enhanced this effect. Expansion of the mesenchymal extracellular spaces was blocked by trans-RA and to a lesser degree by 13-cis-RA. The RA-induced alterations in normal epithelial and mesenchymal cell differentiation may be relevant to the etiology of RA-induced cleft palate in vivo.